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FIG.9
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FIG.13
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FIG.16
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FIG.23
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INFORMATION COMMUNICATION
APPARATUS

TECHNICAL FIELD

The present invention relates to an 1nformation commu-
nication apparatus and, more particularly, to an information
communication apparatus being capable of performing data
communication by using a public telephone network.

BACKGROUND ART

In recent years, automobile telephone sets, portable tele-
phone sets, and the like are world-widely popularly used as
portable information communication apparatus, and various
services such as audio and data communications are per-
formed. As a system of the mobile information communi-
cation apparatus, a GSM (Global System for Mobile
communications) system is generally used.

As one of the characteristic features of the GSM system,
a point that line subscriber identification information such as
telephone numbers, 1dentification IDs, and the like 1s man-
aged by SIMs (Subscriber Identification Modules; line sub-
scriber information cards such as IC cards, IC plug, and the
like).

When number management 1s performed by the SIMS,
respective portable telephone sets and line subscriber 1den-
fification information can be physically separated from each
other. Therefore, usefulness that unnecessary telephone
numbers need not be circulated can be obtained.

At present, the GSM system 1s world-widely used, and, as
the SIMs, ten million cards have been 1ssued. As the GSM
system will be popularized in the future, the SIMs them-
selves will be strongly demanded. It 1s estimated that the
number of SIMs to be 1ssued will further increase.

On the other hand, 1n Japan, physical separation between
mobile information communication apparatuses and tele-
phone numbers 1s regulated 1n security. For this reason, the
system such as SIMs which perform number management
cannot be practically used.

However, at present, measures against security manage-
ment of IC cards have advanced. When line subscriber
identification information 1s changed 1nto an IC card such as
an SIM, high security can be assured.

In reception to this, in recent years, SIMs can be practi-
cally used 1n Japan. For example, various examinations are
made such that SIMs serving as line subscriber information
cards are used 1n a public telephone network or the like.

In recent years, various telephone sets of a PC card type
(to be referred to as PC-card-type telephone sets hereinafter)
having portable telephone functions such as PHS (Personal
Handy-phone System) cards are practically used. Various
information communication apparatuses being capable per-
forming communication such as data transmission using
such PC-card-type telephone sets are practically used.

A digital electronic still camera (to be referred to as an
electronic camera hereinafter) having the following arrange-
ment 1s generally used 1n recent years. That 1s, object light
focused by a photographing optical system 1s converted into
an electric video signal by an 1image-pickup means such as
a CCD to be output, and the output video signal 1s electri-
cally recorded on a recording medium.

In addition, 1n such an electronic camera, a fixing unit to
which a PC card or the like 1s fixed 1s arranged, and the
PC-card-type telephone set or the like 1s fixed to the fixing
unit to make 1t possible to perform data communication of
a video signal such as 1image data. Various electronic cam-
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eras each having the above arrangement will be proposed
and practically used.

However, since dial buttons and the like are not arranged
on the PC-card-type telephone set itself, the PC-card-type
telephone set does not solely function as a telephone set.

That 1s, a PC-card-type telephone set 1s fixed to the above
information communication apparatus, the electronic
camera, or the like to be controlled by the information
device, so that communication such as data transmission can
be performed.

Therefore, 1t 1s meaningless that an SIM 1s incorporated 1n
such a PC-card-type telephone set, and manufacturing costs
increase. For this reason, when telephone number manage-
ment performed by the SIM, communication such as data
transfer using a public telephone network requiring the SIM
cannot be performed by the information communication
apparatus, or the electronic camera to which the PC-card-
type telephone set 1s fixed.

The present invention has been made 1n consideration of
the above points, and has as its object to provide an
information communication apparatus being capable of eas-
1ly performing communication such as data transmission
even 1 a public telephone network requiring an SIM 1s used
in an mnformation communication apparatus or the like to
which a card-shaped communication device 1s fixed and
which performs communication such as data transmission
by a communication means connected by a sertal commu-
nication means.

It 1s another object to provide a multi-function 1nforma-
fion communication apparatus having, when an SIM 1s used,
a Tunction of assuring reliable security, a function of easily
acquiring circuit use i1nformation such as charging

information, and a function of displaying the circuit use
information.

DISCLOSURE OF INVENTION

An 1nformation communication apparatus according to
the first invention comprises: a fixing unit for fixing a
card-shaped communication device for performing data
communication using a public telephone network 1s fixed;
operation means for causing the apparatus to execute various
processes; display means for displaying contents and results
of operation performed by the operation means; and a
loading unit for inserting a card-shaped medium in which
line subscriber mmformation 1s stored; wheremn after data
communication 1s performed by the card-shaped communi-
cation device fixed to the fixing unit, circuit use information
1s acquired and 1s written 1n the card-shaped medium.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a block diagram showing the whole of an
information apparatus according to the first embodiment of
the present invention.

FIG. 2 1s a schematic perspective view showing the
appearance of the mnformation communication apparatus 1n

FIG. 1.

FIG. 3 1s a flow chart showing the first communication
mode 1n the information communication apparatus in FIG. 1.

FIG. 4 1s a flow chart showing a password setting mode
in the mmformation communication apparatus in FIG. 1.

FIG. 5 15 a flow chart showing the second communication
mode 1n the information communication apparatus in FIG. 1.

FIG. 6 1s a schematic perspective view showing a main
part of a modification of the information communication
apparatus according to the first embodiment.
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FIG. 7 1s a block diagram showing an electronic camera
according to the second embodiment of the present mven-
fion.

FIG. 8 1s a schematic perspective view showing the
appearance of the electronic camera 1n FIG. 7.

FIG. 9 1s a flow chart showing the operation of an
electronic camera in FIG. 7.

FIG. 10 1s an upper view partially showing a main part of
the electronic camera 1n FIG. 7, and 1s a view for explaining
another display form of detailed information in a charging
information display mode.

FIG. 11 1s an upper view partially showing a main part of
the electronic camera in FIG. 7, and 1s a view for explaining
a concrete example of a telephone number mput operation.

FIG. 12 1s an upper view partially showing a main part of
the electronic camera 1n FIG. 7, and 1s a view for explaining
a concrete example of a telephone number mput operation.

FIG. 13 1s a flow chart showing the operation of a
transmission mode of the electronic camera in FIG. 7 1n
detail.

FIG. 14 1s an upper view partially showing a main part of
the electronic camera 1n FIG. 7, and 1s a view for explaining
the procedure of a setting operation 1n the password setting
mode.

FIG. 15 1s an upper view partially showing a main part of
the electronic camera in FIG. 7, and 1s a view for explaining
the procedure of a setting operation 1n the password setting
mode.

FIG. 16 1s a flow chart showing the operation of the
second data transmission mode of the electronic camera 1n
FIG. 7.

FIG. 17 1s a block diagram showing an electronic camera
according to the third embodiment of the present invention.

FIG. 18 1s a block diagram related to a power supply
control system 1n the electronic camera in FIG. 17.

FIG. 19 1s a plan view of a main part of the electronic
camera 1 FIG. 17.

FIG. 20 1s a block diagram showing a modification of the
clectronic camera 1 FIG. 17.

FIG. 21 1s a block diagram showing an electronic camera
according to the fourth embodiment of the present invention.

FIG. 22 1s a plan view of a main part of the electronic
camera 1n FIG. 21.

FIG. 23 1s a flow chart showing an operation mode
detection sequence 1n the electronic camera 1n FIG. 21.

FIG. 24 1s a flow chart of a data transmission mode 1n the
electronic camera in FIG. 21.

FIG. 25 1s a flow chart of a recording mode in the
electronic camera 1n FIG. 21.

FIG. 26 1s a flow chart of a television telephone mode of
the electronic camera in FIG. 21.

FIG. 27 1s a block diagram showing a modification of the
clectronic camera 1n FIG. 21.

BEST MODE FOR CARRYING OUT THE
INVENTION

The present mnvention will be described below with ret-
crence to 1llustrated embodiments.

FIG. 1 1s a block diagram showing the whole of an
information apparatus according to the first embodiment of
the present invention.

An information communication apparatus 21 according to
the first embodiment i1s entirely controlled by a CPU 1
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constituting a control circuit. To the CPU 1, a ROM 3, a
RAM 4, a PC card interface I/F 5, and the like are electri-

cally connected through a system bus 2.

In the ROM 3, a control program for performing various
control operations by the CPU 1 1s stored, and various data
are temporarily stored 1in the RAM 4.

A PC card socket 6 A serving as a fixing unit to which a
PC card 22 such as a card-shaped communication device or

a card-shaped storage medium 1s detachably fixed 1s con-
nected to the PC card I/F 5.

As the PC card 22, for example, a telephone card having
a communication (telephone) function, an ATA (AT

Attachment) card having the function of a storage device, or
the like 1s used.

When the PC card 22 1s fixed to the PC card socket 6A,

the information communication apparatus 21 and the PC
card 22 are electrically connected to each other.

Reception/transmission of various data between the CPU
1 and the PC card 22 is performed through the PC card I/F
5 controlled by the CPU 1.

A key 1nput unit 7 constituted by an operation member
such as a ten-key pad serving as an operation means and a
display unit (LCD) 8 serving as a display means and
constituted by a liquid-crystal display (to be referred to as an
L.CD hereinafter) or the like are electrically connected to the
CPU 1 through control lines.

In this manner, an operator operates the key iput unit 7
to 1put signals of various operation instructions to the CPU
1, so that the input signals are transmitted to the CPU 1
through a control line. The CPU 1 receives the operation
instruction to perform control operations corresponding to
these 1nstructions, and the results are displayed on the
display unit 8 through the control line. With this
arrangement, the operator can confirm the results of the
operation instructions mput by the operator.

An SIM socket 6B serving as a loading unit on which a
circuit subscriber information card (to be referred to an SIM
hereinafter) 9 is detachably loaded is connected to the CPU
1 through a control line. The SIM 9 1s a card-shaped medium
in which circuit subscriber information or the like 1s stored.

When the SIM 9 1s fixed to the SIM socket 6 B, the CPU

1 performs read control of various data from the SIM 9 and
write control of various data i the SIM 9.

In addition, a serial I/F 10 serving as a serial communi-
cation means 1s connected to the CPU 1 through a serial
signal line 14, and another external information device 16
(e.g., a portable telephone device, a portable terminal device
(notebook-sized personal computer), an electronic camera,
or the like) is electrically connected to the serial I/F 10
through a serial cable 15. In this manner, reception/
transmission of various data between the information com-

munication apparatus 21 and the external information device
16 1s performed through the serial I/F 10 and the serial cable
15.

A data communication operation performed 1n the mfor-
mation communication apparatus 21 arranged as described
above will be briefly described below.

For example, when a PC-card-type telephone set 1s fixed
as the PC card 22, and a portable terminal device (to be
referred to as a PC hereinafter) or an electronic camera or the
like 1s connected as the external information device 16, the
CPU 1 receives a data file, an image data file, or the like
from the PC or the electronic camera (16) through the serial
cable 15 and the serial I/F 10 and controls the PC card I/F
5 to output the data file or the like to the PC-card-type
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telephone set (22). In this manner, the data file or the like is
transmitted to a communication destination.

The data file, the 1image data file, or the like transmitted
from the communication destination to the PC-card-type
telephone set (22) is received by the CPU 1 by controlling
the PC card I/F §. The CPU 1 outputs the data file, the image
data file, or the like to the PC or the electronic camera (16)
through the serial I/F 10 and the serial cable 15. When the
external information device 16 such as the PC or the
electronic camera receives the data file or the like, the
external information device 16 records the data file or the
like on a storage device mcorporated 1n the external infor-
mation device 16 itself. In this manner, the imformation
communication apparatus 21 performs data communication
with the communication destination.

A portable telephone set serving as the external informa-
fion device 16 1s connected through the serial cable 185.
When a storage medium such as an ATA card 1s fixed to the
PC card socket 6 A as the PC card 22, the CPU 1 controls
PC card I/F 5 to read the data file, the 1mage data file, or the
like recorded on the storage medium (22) and to output the
data file, the 1image data file, or the like to the portable
telephone set (16) through the serial I/F 10 and the serial
cable 15. In this manner, the data file or the like 1s trans-
mitted to a communication destination.

The data file, the 1image data file, or the like transmitted
from the communication destination to the portable tele-
phone set (16) is input to the CPU 1 through the serial I/F
10 and the serial cable 15 under the control of the CPU 1.
The CPU 1 controls the PC card I/F § to output the data file
or the like to the storage medium (22), and the storage
medium (22) stores it. In this manner, the information
communication apparatus 21 performs data communication
with the communication destination.

FIG. 2 1s a schematic perspective view showing the
appearance of the information communication apparatus 21
according to the first embodiment.

An LCD 8 a constituting the display unit 8 and an
operation panel unit are arranged on the upper surface of the
information communication apparatus 21. On the operation
panel unit, a group of keys constituting the key input unit 7
serving as the operation means, 1.€., alphabet keys 17 1n
which a group of keys consisting of alphabet keys of “A to
Z” and a “- (hyphen)” key are arranged,

ten keys 19 1n which a group of keys consisting of number
keys of “0 to 97, a “, (comma)” key, and a “. (point)”
key are arranged,

a start (START) key 18 for designating completion of
Inputting an operation instruction,

function keys 20 1in which a plurality of keys for desig-
nating specific operation instructions are arranged as a
ogroup of keys, and the like are arranged.
In FIG. 2, as an arrangement of the alphabet keys 17, a
so-called QWERTY arrangement 1s shown. As an example
of the function keys 20,

a “$ (dollar)” key 20a for designating a display of circuit
use information such as charging information,

a “PASS” key 20b for designating mode switching to a
password setting mode,

a “TEL” key 20c¢ for designating the start of a commu-
nication mode are shown.

On a side wall surface, a connector unit 10A of the serial

I/F 10 and the SIM socket 6B are arranged. A connector 15A
on one end side of the serial cable 15 1s connected to the
connector unit 10A, and the external information device 16
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1s connected to the other end side of the cable 15. The SIM
9 1s fixed to the SIM socket 6B.

On the other side wall surface, the PC card socket 6A 1s
arranged. A PC-card-type telephone set serving as the PC
card 22 1s fixed to the PC card socket 6 A.

When an operator operates the various keys (17, 18, 19,
and 20) as needed, data communication between the infor-
mation communication apparatus 21, the PC-card-type tele-
phone set (22), and the external information device 16 can
be performed.

Of operations in communication performed by the infor-
mation communication apparatus 21 according to the first
embodiment arranged as described above, the first commu-
nication mode will be described below with reference to the
flow chart 1n FIG. 3.

Here, as shown 1n FIG. 2, the PC-card-type telephone set
serving as the PC card 22 1s fixed to the PC card socket 6 A,
and a portable terminal device, an electronic camera, or the

like 1s connected to the serial I/F 10 as the external infor-
mation device 16.

When a power 1s supplied to the information communi-
cation apparatus 21, and the communication mode 1s not set,
an mcoming signal 1s always monitored by the CPU 1. Here,
the incoming signal denotes a signal for performing com-
munication request from another mmformation communica-
tion device (communication destination) to the PC-card-type
telephone set (22) fixed to the information communication
apparatus 21. More specifically, when the incoming signal 1s
input to the PC-card-type telephone set (22) of the informa-
fion communication apparatus 21 by performing communi-
cation request (making a call) from a communication des-
tination through a telephone line, for example, a character
string signal such as “RING” or “CALL” 1s transmitted to
the CPU 1. The CPU 1 receives (detects) the character string
signal, so that 1t 1s understood whether communication
request 1s performed or not.

In step S1, an mncoming signal 1s detected by the CPU 1.
Here, if the incoming signal 1s detected, the flow shifts to
step S5. If the mncoming signal i1s not detected, 1t 1s deter-
mined that communication can be started, and the first
communication mode for performing outgoing for another
information communication device 1s started. The flow
shifts to the process 1n step S2.

In step S2, an operator operates the ten keys 19 to input
a telephone number. When the TEL key 20c¢ of the function
keys 20 1s pressed 1n step S3, an designation instruction
representing that the information communication apparatus
21 starts communication (outgoing) is input to the CPU 1,
and the flow shifts to the process 1n next step S4.

In step S4, the CPU 1 receives the communication start
designation instruction in step S3 to control the PC card I/F
5 and transmits telephone number information and an out-
ogolng 1nstruction mput to the PC-card-type telephone sect
(22) fixed to the PC card socket 6A. The PC-card-type
telephone set (22) receives the information and the outgoing
instruction to perform an outgoing operation, 1.€., a calling
operation, and the flow shifts to the process 1n next step S35.

It 1s determined 1n step S5 whether connection to a
communication destination 1s succeeded. Here, when a
character string signal such as “connect” 1s transmitted to the
PC-card-type telephone set (22) to the CPU 1, the CPU 1
determines that the connection to the communication desti-
nation 1s succeeded, and the flow shifts to the process in next
step S6. On the other hand, when a character string signal
such as “fail” 1s transmitted from the PC-card-type tele-
phone set (22) to the CPU 1, the CPU 1 determines that
connection to the communication destination fails, and a
series of sequences are ended (END).
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In step S5 described above, 1t 1s determined that the
connection 1s succeeded, and the flow shifts to the process
in step S6. In this case, 1n step S6, data communication with
the communication destination 1s performed. The data com-
munication performed here 1s the following operation. That
1S, a data file or the like recorded on the external information
device 16 1s data-transmitted to the communication
destination, and the data file or the like transmaitted from the
communication destination 1s received and then recorded on
the storage device of the external information device 16.

Upon completion of the data communication, the flow
shifts to the process 1n next step S7, the connection state to
the communication destination 1s disconnected. That 1s, a
communication possible state 1s switched to a communica-
tion 1mpossible state. Here, for example, the operator
presses the TEL key 20c¢ during communication to a com-
munication disconnection signal to the CPU 1. The CPU 1
which receives this signal controls the PC card I/F § to
perform communication disconnection by the PC-card-type
telephone set (22), or a similar communication disconnec-
tion operation 1s performed. The flow shifts to the process in
next step S8.

In step S8, charging information or the like related to the
rate of the latest communication i1s acquired. This charging
information 1s acquired such that, when there 1s a service
that various pieces of mformation are transmitted from a
management company (e.g., a telephone office or the like)
for managing a whole of a circuit network 1mmediately
before disconnection of the communication, the pieces of
information are received.

In this case, a state immediately after a line disconnection
operation 1n step S7 described above 1s a state 1n which the
connection state to the communication destination 1s only
disconnected, the connection state to the circuit network
management company 1s held.

By using time immediately after the line disconnection
operation, various pieces of information can be acquired
from the circuit network management company. Upon
completion of information transmission from the line net-
work management company, the connection state to the
circuit network management company 1s also disconnected,
and the connection state between the PC-card-type tele-
phone set (22) and the circuit network becomes a complete
disconnection state.

The charging information can be acquired by not only the
above means but also a means using a service 1n which
desired mnformation can be acquired by calling a speciiic
telephone of a center for managing charging information or
the like of the circuit network management company or the
like at desired time.

More specifically, after a line disconnection operation 1s
performed upon completion of communication with the
communication destination, the CPU 1 of the mformation
communication apparatus 21 performs an automatic con-
nection operation (so-called auto-dial or auto-login) to
acquire charging information or the like related to the rate of
the latest communication. In this case, the connection state
between the PC-card-type telephone set (22) and the circuit
network 1s changed into a complete disconnection state by a
line disconnection operation performed upon completion of
the communication with the communication destination, so
that the mnformation communication apparatus 21 must be
completely free from the communication state.

The flow shifts to the process 1in next step S9. In step S9,
the CPU 1 forms detailed information such as date
information, use time information, destination telephone
number information, and charging information (rate
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information) on the basis of the acquired charging informa-
tion or the like. After the CPU 1 records the mmformation on
the SIM 9, the flow shifts to the process 1n next step S10. In
step S10, the detailed information 1s displayed on the LCD
8a, and the series of sequences are ended (END).

A storage medium such as an ATA card 1s fixed to the PC
card socket 6 A as the PC card 22, and the portable telephone
set 1s connected to the serial I/F 10 as the external informa-
tion device 16 through the serial cable 15. In this state, when
the circuit use information serving as the detailed 1nforma-
fion 1s written 1n the SIM 9, if the SIM 9 has no empty
capacity, the information may be written in the PC card
(storage medium) 22 fixed to the PC card socket 6A.

Here, a display form of the detailed information displayed
on the LCD 8a 1n step S10 1s shown 1n Table 1:

TABLE 1
Destination
Date Use Time Telephone Number Rate
January 12, 1996 5 min 20 sec 0123-45-6789 200 yen

When the circuit subscriber information card (SIM) 9 1s to
be used, 1 order to assure the security of the SIM 9, a

password 1nherent 1n each card may be set. This password 1s
set by a manufacturer of the SIM 9, and the password must
be designed to be prevented from being easily rewritten on
a user side. With respect to this password, a secret 1s strictly
cuarded such that the password 1s informed to only a
consumer who properly buys the SIM 9.

When the SIM 9 strictly managed as described above 1s
fixed to the mformation communication apparatus 21 to be

used, the password corresponding to the SIM 9 1s set and
registered 1n advance on the information communication

apparatus 21 side, and a sequence for checking whether the
password of the fixed SIM 9 coincides with the password

registered 1n the information communication apparatus 21 in
a sequence 1n the communication mode used 1n
communication, 1.€., a password check, 1s added. In this
case, a third party who does not know the password of the
SIM 9 illegally has the SIM 9, he/she cannot easily use the
SIM 9. Therefore, the security of the SIM 9 can be
improved.

In the mnformation communication apparatus 21 according,
to the first embodiment, a password setting mode shown 1n
the flow chart in FIG. 4 1s prepared, and a second commu-
nication mode additionally having a password check
sequence for checking whether a password set 1n the pass-
word setting mode coincides with the password of the fixed
SIM 9 1s prepared.

More specifically, in order to set a password in this
information communication apparatus 21, when a state
except for the communication mode 1s set, the mode can be
switched to the password setting mode by pressing the PASS
key 200b.

As described above, when a power 1s not supplied to the
information communication apparatus 21, and the commu-
nication 1s not set, an mncoming signal 1s always monitored
by the CPU 1. At the same time, a mode switching signal 1s
also always monitored.

More specifically, when a power source 1s supplied to the
information communication apparatus 21, and a state except
for the communication mode 1s set, the CPU 1 monitors in
step S11 whether the PASS key 200 1s pressed. Here, when
an operator presses the PASS key 205 to perform switching,
to the password setting mode, the 1nput signal 1s detected by
the CPU 1. In this manner, the flow shifts to a password
setting mode following the process in next step S12.
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If the PASS key 200 1s not pressed, a normal operation
sequence, 1.€., a state except for the communication mode 1s
kept without shifting to the password setting mode, and the
CPU 1 keeps on monitoring the incoming signal or the like.

In step S11 described above, the PASS key 205 1s pressed,
and the flow shifts to a password setting mode of 1n step
following step S12. At this time, 1n step S12, an operator
operates the alphabet keys 17 and the ten keys 19 to input the
password set 1n the SIM 9. In this case, the CPU 1 receives
the password 1nput signal, and the CPU 1 sets a password 1n
next step S13. In this manner, the SIM 9 corresponding to
the password input 1n step S12 described above can be used
in the information communication apparatus 21. The state
returns to a state 1mmediately before the password setting
mode 1s set.

Password information set in step S13 described above 1s
held in the RAM 4 or the like as reference data. The
password information 1s referred to at any time in the
password check sequence when a communication operation
1s performed by the information communication apparatus

21.

Of operations 1n communication performed by the infor-
mation communication apparatus 21 according to the first
embodiment, the second communication mode additionally
having the password check sequence will be described
below with reference to the flow chart in FIG. 5.

In step S21, an operator operates the ten keys 19 to input
a telephone number. Subsequently, m step S22, the operator
presses the TEL key 20c¢ to mnput a designation instruction
that communication 1s started from the information commu-
nication apparatus 21 (making a call) to the CPU 1, and the
flow shifts to the process 1n next step S23.

In step S23, the CPU 1 receives the communication start
designation instruction to read the password information and
the password which 1s set and registered 1n advance 1n the
password setting mode (see FIG. 4), so that both the pass-
words are compared with each other to perform a password
check operation.

Here, when both the passwords coincide with each other,
the flow shifts to the process 1in next step S24. When both the
passwords does not coincide with each other, the second
communication mode 1s ended, and the state returns to a
normal standby state.

As a result of the password check operation 1n step S23
described above, the password set 1n the SIM 9 coincides
with the password set 1n the nformation communication
apparatus 21 coincide with each other, and the flow shifts to
the process 1n step S24. In step S24, the CPU 1 controls the
PC card I/F 5§ on the basis of the communication start
designation 1instruction 1n step S22 described above to
transmit the telephone number information and the outgoing
instruction mput in step S21 to the PC-card-type telephone
set (22) fixed to the PC card socket 6A. In this manner, the
PC-card-type telephone set (22) executes an outgoing opera-
tion. The flow shifts to the process 1n next step S235.

In step S25, 1s determined whether connection to a
communication destination 1s succeeded. Here, when a
character string signal such as “connect” 1s transmitted from
the PC-card-type telephone set (22) to the CPU 1, the CPU
1 determines that the connection to the communication
destination 1s succeeded, and the flow shifts to the process
in next step S26. On the other hand, when a character string

signal such as “fail” i1s transmitted from the PC-card-type
telephone set (22) to the CPU 1, the CPU 1 determines that

connection to the communication destination fails, and a
series of sequences are ended (END).

In step S25 described above, 1t 1s determined that the
connection 1s succeeded, and the flow shifts to the process
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1n step S26. In this case, 1n step S26, transmission or the like
of various data (data communication) to the communication
destination data 1s performed 1n step S26. Upon completion
of the data communication, a line disconnection operation 1s
performed. The processes following the line disconnection
operation are the same as the processes 1n the steps follow-
ing step S7 shown 1 FIG. 3.

As described above, according to the first embodiment,
the SIM socket 6B 1s arranged on the information commu-
nication apparatus 21 side, and the SIM 9 1s detachably
arranged 1n the SIM socket 6 B. When the SIM 9 1s fixed to
the SIM socket 6, communication such as data transmission
using a public telephone network requiring the SIM 9 can be
casily performed.

In addition, the password setting mode for setting and
registering, 1n advance, the password corresponding to the
password set 1n the SIM 9 and the second communication
mode for comparing (password check) the set password on
the SIM 9 side and the password set and registered on the
information communication apparatus 21 side are set. For
this reason, the SIM 9 1s prevented from being easily used
by a third party who 1illegally gets the SIM 9, thereby
improving the security of the SIM 9.

In the operation sequence of the first communication
mode described above, in step S10 (see FIG. 3), a display
form (see Table 1) of detailed information displayed on the
L.CD 8a 1s not limited, and another display form can also be
used. Another display form of the detailed information waill
be described below.

FIG. 6 1s a schematic perspective view showing a modi-
fication of the information communication apparatus 21
according to the first embodiment. In an mmformation com-
munication device 21 A according to this modification, cur-
sor movement keys 25 are additionally arranged as a part of
the key input unit 7 formed on the operation panel unit. The
other components are the same as those 1n the first
embodiment, and a description therecof will be omitted.

The cursor movement keys 25 are constituted by a group
of four triangular keys arranged near the display unit 8 (LCD
8a) of the operation panel unit on the upper surface of the
information communication device 21A. The four keys are
arranged such that the tops of the triangular shapes face the
outside and such that all the four keys form a lozenge.

The four keys constituting the cursor movement keys 25
arc an upper movement key 254 in which the top of the
triangular shape 1ndicates the upper direction, a lower move-
ment key 25b 1in which the top of the triangular shape
indicates the lower direction, a left movement key 25¢ 1n
which the top of the triangular shape indicates the left
direction, and a right movement key 25d 1n which the top of
the triangular shape indicates the right direction.

A communication operation performed in the information
communication device 21A arranged as described above 1s
the same as in the first embodiment described above (see
FIG. 3). However, a display form of detailed information or
the like displayed in step S10 1s different from that in the first
embodiment.

More speciiically, the display form of the detailed infor-
mation or the like 1n the first embodiment described above
1s designed such that various pieces of information or the
like related to the latest communication are displayed on the
LCD 8a as shown 1n Table 1. However, 1n this modification,
all histories related to communication recorded on the SIM
9 can be displayed.

In the SIM 9, each time communication 1s performed, all
detailed information formed on the basis of acquired charg-
ing information or the like can be recorded. The detailed
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information can be displayed on the LCD 8a by pressing the
$ key 20a of the function keys 20.

Therefore, an operator presses the $ key 20a to transmit
a display 1nstruction of a charging information display signal
to the CPU 1. The CPU 1 which receives the charging
information display signal reads all the detailed information
of such as charging mmformation or the like recorded on the
SIM 9 to display the detailed information on the LCD 8a. At
this time, the display form of the detailed displayed on the
LCD 8a 1s almost the same as that in Table 1. As shown 1n
FIG. 6, date information 1s displayed 1in column A on the left
side of the LCD 8a, use time information in communication
in column A 1s displayed on column B, destination telephone
number information obtained at this time 1s displayed 1n
column C, and charging information (rate information)
obtained at this time 1s displayed 1n column D.

Here, since the number of cases of the detailed informa-
tion recorded on the SIM 9 1s large, when all the detailed
information cannot be displayed on the LCD 8a at the same
fime, the operator operates the upper movement key 25a or
the lower movement key 25b of the cursor movement keys
25 to scroll the information displayed on the screen 1 a
vertical direction. In this manner, a display range can be
changed to display desired detailed information.

With the above arrangement, in the above modification,
the same advantage as i the first embodiment can be
obtained. The cursor movement keys 25 are additionally
arranged, and all detailed information such as charging
information recorded on the SIM 9 and related to commu-
nication 1s displayed on the LCD 8a. For this reason, at any
desired time, and a communication history such as detailed
information can be easily referred to.

The second embodiment of the present invention will be
described below. The second embodiment describes a case
wherein an electronic camera having a communication func-
fion 1s used as an information communication device.

FIG. 7 1s a block diagram showing the arrangement of an
electronic camera according to the second embodiment.

An electronic camera 31 according to the second embodi-
ment 1S constituted by a control circuit unit formed by a
control circuit or the like, a camera unit formed by a
component related to photographing of an object image and
recording or the like of image data (video signal) obtained
by the photographing, and the like.

The control circuit unit 1s constituted by an arrangement
which 1s almost the same as that of the mformation com-
munication device (21) of the first embodiment. The control
circuit unit 1s constituted by: a CPU 1 for controlling the
electronic camera 31 as a whole; a ROM 3 in which a control
program for causing the CPU 1 to perform various control
operations 1s stored; a RAM 4 1in which various data are
temporarily stored; a PC card socket 6 A to which a PC card
22 1s fixed; a PC card I/F 5, connected to the PC card socket
6A, for controlling the PC card 22 on the basis of the control
of the CPU 1; a key mput unit 7 serving as an operation
means; a display unit 8 serving as a display means and
constituted by an LCD or the like; an SIM socket 6B to
which the SIM 9 i1s detachably fixed; a serial I/F 10,
connected by the serial signal line 14, for controlling data
transmission between the electronic camera 31 and another
external information device 16; and the like.

The camera unit of the electronic camera 31 1s controlled
by a control circuit unit 37. The camera unit 1s constituted
by: an image-pickup means (to be referred to as a CCD
hereinafter) 32 constituted by a solid-state image-pickup
clement or the like for converting an optical picture focused
by a photographing optical system 48 1nto an electric video
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signal to output the electric video signal, a process processor
33; an A/D converter 34 for converting a video signal
(analog signal) into a digital signal; a video bus 51 to which
a video signal 1s transmitted; a D/A converter 35 for con-
verting a digital video signal into an analog signal; a video
signal output terminal 39 serving as a video signal output
means for outputting a signal as a throughout video signal to
an external display device (e.g., a CRT display or the like,
not shown); a compressing/expanding circuit (companding
circuit) 38 for performing a compressing/expanding process
to the digital video signal; a flash memory 29 on which a
photographed video signal (digital) is recorded; and the like.

The control circuit unit and the camera unit are connected
to each other through the system bus 2, so that various
signals are transmitted between the control circuit unit and
the camera unit.

FIG. 8 1s a schematic perspective view showing the
appearance of the electronic camera 31 according to the
second embodiment.

The LCD 8a constituting the display unit 8 1s arranged on
the upper surface of the electronic camera 31. Near the LCD
8a, various operation keys corresponding to the key input
unit 7 serving as the operation means, 1.€., a video trigger
key 40 serving as a video recording designation means for
ogenerating a photographing start signal or a communication
start signal and also serving as a communication designation
means, a function key 41 for designating a specific operation
instruction, a MODE key 42 for designating mode
switching, an ENTER key 43 for determining characters or
the like input by the various keys, a character selection key
44 for selecting characters or the like to be input, cursor
movement keys 25 constituting four triangular keys for
changing a display range of 1n formation displayed on the
LCD 8a, and the like are arranged.

The four keys constituting the cursor movement keys 25
consist of a group of four keys, 1.€., an upper movement key
25a 1n which the top of the triangular shape indicates the
upper direction, a lower movement key 25b 1in which the top
of the triangular shape indicates the lower direction, a left
movement key 25¢ 1n which the top of the triangular shape
indicates the left direction, and a right movement key 254 1n
which the top of the triangular shape indicates the right
direction. The four keys are arranged near the LCD 8a such
that the tops of the triangular shapes face the outside.

The PC card socket 6A and the SIM socket 6B are
arranged on one side surface of the electronic camera 31,
and a PC-card-type telephone set serving as the PC card 22
and the SIM 9 are fixed to both the sockets 6A and 6B,
respectively.

The photographing optical system 48 constituting a pho-
tographing lens or the like 1s arranged on the front surface
of the electronic camera 31, and the CCD 32 (not shown in
FIG. 8, see FIG. 7) is arranged behind the photographing
optical system 48 1n the camera body.

The electronic camera 31 1s designed such that a desired
operation mode can be selected by pressing the MODE key
42 by an operator. As operation modes, a “recording mode”,
a “reproduction mode”, and a “transmission mode” are
prepared. Each time the MODE key 42 1s pressed, the modes
can be sequentially switched to each other.

Operations 1n operation modes of the electronic camera
according to the second embodiment arranged as described
above will be briefly described below.

In the recording mode, an optical picture focused by the
photographing optical system 48 1s converted into an electric
video signal by the CCD 32 to output the electric video
signal. The video signal (analog) is input to the A/D con-
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verter 34 through the process processor 33 to be digitized.
The digitized video signal is temporarily stored in the frame
memory 36 through the video bus 51, and, at the same time,
output to the D/A converter 35 to be converted mto an
analog signal. The analog signal 1s output to an external
display device (not shown) through the video signal output
terminal 39 and displayed as a continuous 1mage.

When the video trigger key 40 1s pressed to generate a
photographing start signal, the digital video signal stored in
the frame memory 36 1s output to the companding circuit
unit 38 through the wvideo bus 51 to be subjected to a
compressing process. The video signal (digital image data)
subjected to the compressing process 1s stored 1n the flash
memory 29 through the system bus 2.

The photographed video signal (digital image data) sub-
jected to a compressing process 1s stored 1n the flash memory
29, and can also be recorded on an external storage medium.
In this case, when the storage medium card 1s fixed to the PC
card socket 6A as the PC card 22, the key input unit 7 1s
operated to give designation that a recording operation 1s
performed to the PC card 22 to the CPU 1. The CPU 1
receives the designation instruction to control the PC card
[/F §, and records the video signal on the PC card (storage
medium card) 22 through the PC card I/F 5.

On the other hand, 1n the reproduction mode, the CPU 1
reads a video signal (digital image data) recorded on the
flash memory 29 or the PC card 22, and outputs the video
signal to the companding circuit unit 38 through the system
bus 2. The video signal 1s subjected to an expanding process
by the companding circuit unit 38 to be restored to a video
signal (digital) in a non-compression state. This video signal
1s temporarily stored 1n the frame memory 36 through the
video bus 51. The video signal temporarily stored in the
frame memory 36 1s repeatedly read by the D/A converter 35
to be sequentially converted into an analog signal. The
analog signal 1s output from the video signal output terminal
39 to the external display device to be reproduced.

In the recording mode and the reproduction mode, the
CPU 1 sets the control circuit unit 37 through the system bus
2. The control circuit unit 37 generates various designation
instructions on the basis of the operation mode to perform
various operations. More specifically, the control circuit unit
37 controls, on the basis of the designation instruction from
the CPU 1, the A/D converter 34, the D/A converter 35, the
frame memory 36, the companding circuit unit 38, the PC
card I/F 5, and the like which are connected through a
control line.

FIG. 9 1s a flow chart showing the operation of the
clectronic camera 31 according to the second embodiment.

An operation mode 1s determined 1n steps S31 to S33.
More specifically, the CPU I detects an mput signal gener-
ated from the MODE key 42 by pressing the MODE key 42
by an operator to determine a selected operation mode.

In step S31, it 1s determined whether a recording mode 1s
selected. At this time, 1f 1t 1s determined that the recording
mode 1s selected, the flow shifts to the sequence of the
recording mode. If the recording mode 1s not selected, the
flow shifts to the process 1n next step S32.

In step S32, 1t 1s determined whether a reproduction mode
1s selected. If 1t 1s determined that the reproduction mode 1s
selected, the flow shifts to the sequence of the reproduction
mode. If the reproduction mode 1s not selected, the flow
shifts to the process in next step S33.

In step S33, 1t 1s determined whether a transmission mode
1s selected. If 1t 1s determined that the transmission mode 1s
not selected, it 1s determined that the MODE key 42 1s not
operated, the flow returns to an 1nitial state of an operation
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mode determination sequence (steps S31 to S33). The same
process 1s repeated until the operator selects any one of the
operation modes. On the other hand, it 1s determined that the
transmission mode 1s selected, the flow shifts to the process
in next step S34.

The processes 1n steps following step S34 are a sequence
of the transmission mode. In this transmission mode, the
CPU 1 monitors the PC-card-type telephone set (22) to
check whether the PC-card-type telephone set (22) receives
an mcoming signal, e.g., a character string signal such as

“RING” or “CALL”. At this time, 1f the incoming signal 1s
detected, the tflow shifts to the process 1n step S38. If the
incoming signal 1s not detected, the tlow shifts to the process
in next step S385.

In step S35, the operator operates the character selection
key 44 and the ENTER key 43 to mput a telephone number.
Upon completion of the telephone number input operation,
the flow shifts to the process in next step S36.

A concrete example of the telephone number input opera-
tion performed at this time will be described below with

reference to FIGS. 11 and 12 (to be described later).

In step S36, the operator presses the video trigger key 40
to mput a designation instruction representing that commu-
nication is started (making a call) to the CPU 1. When the
CPU 1 receiwves the designation instruction, the CPU 1
controls the PC card I/F 5 1n next step S37 to transmit
telephone number information and an outgoing instruction
input in step S35 to the PC-card-type telephone set (22) fixed
to the PC card socket 6A. In this manner, the PC card (22)
executes an outgoing operation. The flow shifts to the tlow
n step S38.

In step S38, 1t 1s determined whether connection to a
communication destination 1s succeeded. If a character
string signal such as “connect” 1s transmitted from the

PC-card-type telephone set (22) to the CPU 1, the CPU 1
determines that the connection to the communication desti-
nation 1s succeeded, and the flow shifts to the process in next
step S39. In step S39, the CPU 1 performs data communi-
cation with the communication destination. The data com-
munication 1s an operation of transmitting an 1mage file or
the like recorded on the flash memory 29 to the communi-
cation destination, an operation of recording the image file
or the like transmitted from the communication destination
on the tlash memory 29, or the like. Upon completion of the
data communication, the flow shifts to the process 1n next
step S40.

If a character string signal such as “fail” 1s transmitted
from the PC-card-type telephone set (22) to the CPU 1 in
step S38 described above, the CPU 1 determines that con-
nection to the communication destination fails, the flow
shifts to the process in step S31 described above, and the
subsequent sequence 1s repeated.

In step S40, the connection state to the communication
destination 1s disconnected by the PC-card-type telephone
set (22) or the communication destination. Subsequently, in
next step S41, charging information or the like related to the
rate of the latest communication 1s acquired, and the flow
shifts to the process 1n next step S42.

In step S42, the CPU I forms detailed information such as
date information, use time information, destination tele-
phone number information, or charging information (rate
information) on the basis of the charging information or the
like acquired 1n step S41 described above. After the detailed
information 1s recorded on the SIM 9, the flow shifts to the
process 1n next step S43. In step S43, the detailed informa-
tion 1s displayed on the LCD 8a. Thereafter, the flow returns
to the process 1n step S31 described above, and the subse-
quent processes are repeated.
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A storage medium such as an ATA card 1s fixed to the PC
card socket 6A as the PC card 22, and a portable telephone
set 1s connected to the serial I/F 10 as the external informa-
tion device 16 through the serial cable 15. In this state, when
the circuit use information serving as the detailed informa-
fion 1s written 1n the SIM 9, if the SIM 9 has no empty
capacity, the information may be written 1n the PC card
(storage medium) 22 fixed to the PC card socket 6A.

Here, 1n step S43 described above, a display form of the
detailed mformation displayed on the LCD 8a 1s shown 1n
Table 2.

TABLE 2
Destination
Date Use Time Telephone Number Rate
January 12, 1996 5 min 20 sec 0123-45-6789 200 yen
February 12, 1996 3 min 40 sec 0123-45-6789 150 yen

FIG. 10 1s an upper view partially showing a main part of
the electronic camera 31 according to the second embodi-

ment and shows the LCD 8a and respective operation keys.
Another display form of detailed information in the
sequence of the charging information display mode 1n step
S43 described above will be described below with reference
to FIG. 10.

The charging information display mode 1s started by
operating the function key 41 by an operator. More
specifically, when an input signal (charging information
display instruction) is transmitted from the function key 41
to the CPU 1, the CPU 1 reads all communication history
information such as detailed information recorded on the
SIM 9 and displays the communication history information
on the LCD 8a. This series of operation modes are the
charging information display mode.

When all the detailed information cannot be displayed on
the LCD 8a at once because the number of cases of the
detailed information recorded on the SIM 9 1s large, the
operator operates the upper movement key 25a or the lower
movement key 25b of the cursor movement keys 235 to scroll
the information displayed on the screen i1n the vertical
direction, thereby changing the display range. In this
manner, desired detailed information can be displayed. In
FIG. 10, a display on the LCD 8a 1s briefly illustrated.

The procedure of a telephone number input operation
performed 1n step S35 in the operation sequence of the
transmission mode will be described below.

FIGS. 11 and 12 upper views partially showing a main
part of the electronic camera 31 according to the second
embodiment.

In the transmission mode in the electronic camera 31,
when a telephone number 1s to be 1nput, an operator operates
the character selection key 44 first. The character selection
key 44 1s designed such that numbers from 1 to 9 can be
sequentially displayed at a predetermined position (region E
located at the lower right position of the LCD 8a 1n FIGS.
11 and 12) each time the character selection key 44 is
pressed. At this time, a number displayed 1n the region E of
the LCD 8a flickers to represent that the number 1s not fixed.

The operator presses the character selection key 44 to
display a desired number on the LCD 8a and then presses the
ENTER key 43 to fix the number. At this time, at another
predetermined position (region F located at the lower left
position of the LCD 8a), the fixed number is displayed while
the number flickers. The state shown 1n FIG. 12 represents
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a state obtained after numbers of the first to fourth digits are
input, and a four-digit number 1s fixed.

With the above arrangement, the operator displays all the
digits of the telephone number 1n the region F of the LCD
8a to set the desired telephone number. Finally, the operator
presses the video trigger key 40 (see step S36 in FIG. 9), so
that telephone number information and an outgoing instruc-
tion are transmitted to the PC-card-type telephone set (22).
In this manner, the telephone number mput operation 1is
completed.

FIG. 13 1s a flow chart obtained when a sub-mode such as
a charging information display mode or a password setting,
mode 1S added to the transmission mode, and shows the
operation of the transmission mode 1n detail.

In steps S51 to S53, an operation mode 1s determined.
However, the determination operation 1s the same as that in
steps S31 to S33 1n the operation sequence shown 1n FIG. 9
described above. Therefore, in this case, an operation mode
determination sequence will be omitted.

If 1t 1s determined that the transmission mode 1s selected
in step S53 in FIG. 13, and the flow shifts to the process in
next step S54. In this case, 1n step S54, the CPU 1 monitors
the PC-card-type telephone set (22) to check whether the
PC-card-type telephone set (22) receives an incoming
signal, e.g., a character string signal such as “RING” or
“CALL”. At this time, 1f the incoming signal 1s detected, the
flow shifts to the process in step S65 (symbol B, see FIG. 16)
in the second transmission mode (to be described later). If
the 1ncoming signal 1s not detected, the flow shifts to the
process 1n next step S535.

In step S55, the CPU 1 checks whether the character
selection key 44 1s operated by the operator. If an 1nput
signal from the character selection key 44 1s detected, 1.¢., 1t
a telephone number mput operation 1s performed by the
operator, the flow shifts to the second data transmission
mode (see FIG. 16).

If the mnput signal from the character selection key 44 1s
not detected 1n step S35, the flow shifts to the process in next
step S56.

In step S56, the CPU 1 checks whether the function key
41 1s operated by the operator. If an 1nput signal from the
function key 41 1s detected, the flow shifts to the charging
information display mode (see the explanation in FIG. 10).
After the process 1n the charging information display mode
1s executed, 1n step S57, 1t 1s checked whether the function
key 41 1s operated by the operator again. If the input signal
from the function key 41 1s detected again, the flow shifts to
the password setting mode. If the password setting mode 1s
ended, the flow returns to the process 1n step S51 described
above, and the subsequent processes are repeated.

In each of step S56 and step S57 described above, 1f the
input signal from the function key 41 1s not detected, and 1t
an input signal from the MODE key 42 or the like 1s
detected, the flow returns to the process 1n step S51
described above, and the subsequent processes are repeated.

FIGS. 14 and 15 are upper views partially showing a main
part of the electronic camera 31 according to the second
embodiment and 1llustrates the LCD 8a and operation keys.
The procedure of a setting operation in the sequence of the
password setting mode 1n step S57 described above will be
described below with reference to FIGS. 14 and 135.

In the password setting mode, when an operator sets a
password, the operator operates the character selection key
44 first. The character selection key 44 1s designed such that
numbers from 1 to 9 and English letters such as the alphabet
from a to z can be sequentially displayed at a predetermined
position (region E located at the lower right position of the
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LCD 8z in FIGS. 14 and 15) each time the character
selection key 44 1s pressed. At this time, a number or an
English letter displayed in the region E of the LCD 8a
flickers to represent that the number or the English letter 1s
not fixed.

The operator presses the character selection key 44 to

display a desired number or an English letter 1in the region
E of the LCD 8a and then presses the ENTER key 43 to fix

the mput letter. When the ENTER key 43 1s pressed, the
fixed number or English letter i1s displayed at another
position (region F located at the lower left position of the
LCD 8a), the fixed number or English letter is displayed
while the number or letter flickers. The state shown 1n FIG.
15 represents a state wherein a four-digit input character 1s
fixed. In this case, since this screen 1s to set a password,
security 1s required. Therefore, actually input numbers and
English letters are not directly displayed on the LCD 8a, but
substitutional characters “*” whose number corresponding
to the number of digits of the input characters are displayed.

In this manner, the operator operates the character selec-

tion key 44 and the ENTER key 43 to mput the all-digit
password corresponding to the set password 1n the SIM 9 to
the region F of the LCD 8a, thereby setting the password.
When the operator presses the video trigger key 40 at the
end, a character signal of the input password 1s stored 1n the
RAM 4 or the like. In this manner, the password setting/
registering operation 1s completed.

FIG. 16 1s a flow chart showing the operation of the
second data transmission mode 1n FIG. 13 described above.
Although the second data transmission mode 1s almost the
same as the sequence following step S35 1n the transmission
mode 1 FIG. 9, the second data transmission mode 1S
different from the transmission mode in FIG. 9 except that
a sequence for password check i1s added as in the first
embodiment.

Prior to the second data transmission mode, an operator
sets and registers a password 1n a password setting mode by
the procedure described by using FIGS. 14 and 15.

In step S55 1n FIG. 13 described above, the character
selection key 44 1s operated to perform a telephone number
input operation, and, at the same time, the flow shifts to the
second data transmission mode. The telephone number 1nput
operation performed at this time (step S61) is executed by
the procedure described by using FIGS. 11 and 12. If the
video trigger key 40 is pressed (step $62), in response to
this, the CPU 1 performs password check 1n step S63. If the
password 1n the SIM 9 coincides with a password which 1s
registered in advance, the flow shifts to the process 1n next
step S64. In step S64, the CPU 1 transmits an input tele-
phone number and an outgoing instruction to the PC-card-
type telephone set (22) through the PC card I/F 5. In this
manner, the PC-card-type telephone set (22) performs an
outgoing operation. The flow shifts to the process 1n next
step S65.

If the passwords do not coincide with each other as the
result of the password check 1n step S63 described above,
the flow returns to the process in step S51 m FIG. 13, and
the subsequent processes are repeated.

In step S65, it 1s determined whether connection to a
communication destination 1s succeeded. If a character
string signal such as “connect” 1s transmitted from the
PC-card-type telephone set (22) to the CPU 1, the CPU 1
determines that the connection to the communication desti-
nation 1s succeeded, and the flow shifts to the process in next
step S66. In step S66, the CPU 1 performs data communi-
cation with the communication destination. The processes in
steps S66 to S70 are the same as the processes 1n steps S39

to S43 1in FIG. 9.

10

15

20

25

30

35

40

45

50

55

60

65

138

If a character string signal such as “fail” 1s transmitted
from the PC-card-type telephone set (22) to the CPU 1 in
step S65 described above, the CPU 1 determines that con-
nection to the communication destination fails, the flow
shifts to the process in step S51 described above, and the
subsequent sequence 1s repeated.

In step S70, when a display to the LCD 8a 1s made, the
sequence of the second data transmission mode 1s ended.
The tlow returns to the process in step S51 described above,
and the subsequent processes are repeated.

As described above, according to the second embodiment,
even 1n an electronic camera being capable of transmitting
photographed 1mage data or the like to a communication
destination, the same advantage as in the first embodiment
can be obtained.

FIG. 17 1s a block diagram showing an electronic camera
according to the third embodiment of the present invention.
The third embodiment has an arrangement which 1s basically
the same as that of the second embodiment except for the
following point. That 1s, in the third embodiment, a main
power source 33, a transmission/reception signal processing
circuit unit 54, an RF unit 55, and the like are additionally
arranged 1n the second embodiment.

More speciifically, 1n the electronic camera 31 according,
to the third embodiment, the RF unit 55 is incorporated in
place of the PC-card-type telephone set (22), so that com-
munication using radio wave for a public telephone network
can be mndependently performed by the electronic camera
31. Therefore, the same reference numerals as 1n the second
embodiment denote the same components in the third
embodiment, and a description thereof will be omitted. Only
different components will be described below.

The recording medium unit 52 1s connected to the CPU 1
through the system bus 2 to be controlled by the CPU 1. At
the same time, the recording medium unit 52 1s connected to
the control circuit unit 37 through a control line. When a
recording/reproduction operation of image data or the like 1s
performed, the recording medium unit 52 is controlled by
the control circuit unit 37.

As the recording medium unit 52 may be incorporated in
the device or may be detachably arranged to the device. For
example, a storage device such as a tloppy disk device, an
optical disk device, or a hard disk device can be employed.

The communication operation of the electronic camera 31
1s performed by the RF unit 55 serving as a communication
means controlled by the CPU 1 through the transmission/
reception signal processing circuit unit 54. The RF unit 55
1s constituted by a member and a circuit such as an antenna
related to communication. A video signal such as 1mage data
or the like transmitted/recerved by the RF unit 55 1s sub-
jected to signal processing by the transmission/reception
signal processing circuit unit 54.

The transmission/reception signal processing circuit unit
54 1s connected to the CPU 1 through the system bus 2 to be
controlled by the CPU 1. The RF unit 55 1s connected to the
transmission/reception signal processing circuit unit 54
through an analog signal line.

The transmission/reception signal processing circuit unit
54 1s connected to the main power source 353 through a
power supply control line 71, and the main power source 53
1s controlled by the transmission/reception signal processing
circuit unit 54.

In the electronic camera 31 according to the third
embodiment, as in the second embodiment (see FIG. 7)
described above, a camera unit 1s arranged. An object 1mage
focused by the photographing optical system 48 of the
camera unit 1s optical-electric-converted as a video signal by
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the CCD 32, and the video signal 1s output to the A/D
converter 34 through the process processor 33. The video
signal 1s converted mnto a digital signal by the A/D converter
34, and the digital signal 1s output to the companding circuit
unit 38 through the video bus 51. The video signal (digital
image data) subjected to a compressing process is input to
the CPU 1 through the system bus 2. The video signal is
output from the CPU 1 to the transmission/reception signal
processing circuit unit 54 through the system bus 2.

The transmission/reception signal processing circuit unit
54 performs transmission signal processing such as error
correction or D/A conversion to the video signal (digital)
output from the CPU 1, and the video signal 1s output to the
RF unit 55 as an analog data signal. Of analog signals
received by the RF unit 55 and input to the transmission/
reception signal processing circuit unit 54, a video signal
(analog) such as image data transmitted from the commu-
nication destination 1s subjected to reception signal process-
ing such as A/D conversion or decoding of error correction.
The video signal 1s output as a digital data signal.

As described above, various analog signals received by
the RF unit 55 are input to the transmission/reception signal
processing circuit unit 54. The analog signals received by
the RF umit 55 are radio signals for a public telephone
network. The RF unit 55 performs an orthogonal demodu-
lation process or the like to the analog signal to output the
signal to the transmission/reception signal processing circuit
unit 54 as an analog data signal. At the same time, the analog
data signal 1s output from the transmission/reception signal
processing circuit unit 54, and the analog data signal input
to the RF umit 55 1s subjected to orthogonal modulation
processing or the like. In this manner, a video data such as
image data or the like in communication performed by the
clectronic camera 31 1s output as the radio signal for the
public telephone network.

When the signal received by the RF unit 55 and trans-
mitted from the transmission/reception signal processing
circuit unit 54 i1s an 1ncoming signal, the transmission/
reception signal processing circuit unit 54 outputs a char-
acter string signal such as “RING” or “CALL” to the CPU
1. In response to the character string signal, the CPU 1
displays a character string or the like representing the
incoming signal on the display unit (LCD) 8.

The transmission/reception signal processing circuit unit
54 has a so-called incoming wakeup (WakeUp) function in
which, when the RF unit 55 receives the incoming signal, if
the main power source 33 of the electronic camera 31 1s in
an OFF state, the transmission/reception signal processing
circuit unit 54 receives the incoming signal to set the main
power source 53 connected by the power supply control line
71 1n an ON state. Therefore, the electronic camera 31 has
a mode (to be referred to as an incoming wakeup mode
hereinafter) in which an incoming signal is always moni-
tored by the CPU I even if the main power source 53 1s 1n
an OFL state.

In addition, the transmission/reception signal processing,
circuit unit 54 performs a circuit connection process under
the control of the CPU 1. In the circuit connection process,
In a communication operation, when a signal representing
that connection to a communication destination 1s succeeded
1s received by the RF umit 35, and the signal 1s transmitted
to the transmission/reception signal processing circuit unit
54, the transmission/reception signal processing circuit unit
54 outputs a character string signal such as “connect” to the
CPU 1. When a signal representing that the connection to the
communication destination fails, and the signal 1s transmiut-
ted to the transmission/reception signal processing circuit
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unit 54, the transmission/reception signal processing circuit
unit 54 outputs a character string signal such as “fail” to the
CPU 1.

FIG. 20 15 a block diagram showing a modification of the
clectronic camera according to the third embodiment and
corresponds to FIG. 17. In this modification, as shown 1n
FIG. 20, a video signal output from the D/A converter 35 and
converted 1nto an analog signal 1s output to the video signal
output terminal 39 for outputting a signal to an external
display device, and 1s output to a liquid-crystal display unit
49 arranged 1nside the electronic camera 31. In this manner,
even 1n the liquid-crystal display unit 49 incorporated 1n this
clectronic camera 31 A, a corresponding 1mage can be
displayed.

As the recording medium unit 52, as shown 1n FIG. 20, a
card-shaped medium which can be detachably fixed to the
card socket 1s used. For example, a PC card, a SmartMedaia,
a CompactFlash card, a MinmiatureCard, or the like 1s used.

In addition, as shown 1n FIG. 20, in place of the RF unit
55 1n FIG. 17, a transmission modulator 56 having a radio
communication modulation circuit for performing modula-
tion suitable for radio communication, a wired communica-
tion modulation circuit for performing modulation suitable
for wired communication, and a switching unit for perform-
ing a properly switching operation between the radio com-
munication modulation circuit and the wired communication
modulation circuit, so that communication using a public
telephone network 1s performed such that the radio commu-
nication and the wired communication are properly switched
to each other.

FIG. 18 1s a block diagram related to a power source
control system 1n the electronic camera 31 according to the
third embodiment.

The arrangement of the electronic camera 31 i1s consti-
tuted by the main power source 53 for supplying power to
the whole of the electronic camera 31 and an auxiliary power
source 37 for always supplying power to some circuit of the
clectronic camera 31 through an auxiliary power source line.

The transmission/reception signal processing circuit unit
54, the RF unit 55, and the key input unit 7 are connected to
the auxiliary power source 57.

The main power source 33 and the transmission/reception
signal processing circuit unit 54 are connected by the power
supply control line 71 through an OR element 69. A power
source key (POWER key 38; see FIG. 19 (to be described
later)) serving as a main power source switch for the main
power source 33 and the key input unit 7 1s connected by the
power source switch signal line 70 through the OR element
69, and the power source key (88) is also connected to the
CPU 1 by the power source switch signal line 70.

As described above, assume that the electronic camera 31
is set in an incoming wakeup mode (at this time, the main
power source 53 is set in an OFF state). In this case, when
the RF unit 55 receives an incoming signal, 1n response to
this, the transmission/reception signal processing circuit unit
54 sets the power supply control line 71 1n an active state.
In this manner, the OR element 69 outputs a power source
ON signal to the main power source 33.

The power source switch signal line 70 becomes active by
pressing the power source key (58) of the key input unit 7
by an operator, so that a power source ON signal 1s output
from the OR element 69 to the main power source 33.

In this manner, the main power source 533 15 ON/OFF-
controlled by an output signal from the OR element 69.
When the main power source 53 1s turned on, the CPU 1 and
all the other circuits of the electronic camera 31 receive
power through the main power source line.
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When the 1ncoming wakeup mode 1s set, and the main
power source 33 1s turned on by the mmcoming signal, the
operation 1s performed by the same sequence as that of the
processes 1n the steps following step S65 1n the second
transmission mode shown 1n FIG. 16.

In the electronic camera 31 according to the third
embodiment, as shown 1n the plan view of the main part in
FIG. 19, the power source key 38 and the sleep key 59 are
arranged as the key input unit 7 1n place of the key mnput unit
7 according to the second embodiment described above.

The power source key 38 1s an operation key used when
the power source switch signal line 70 1s made active by a
pressing operation of the operator to set the main power
source 33 1 an ON state. When the main power source 53
1s set 1n an ON state, and the operator presses the power
source key 358, the power source switch signal line 70
receives the input signal to be inactive, so that the main
power source 33 1s turned off.

The sleep key 59 1s an operation key for setting an
outgoing wakeup mode. When the sleep key 59 1s pressed by
the operator when the electronic camera 31 1s 1n the trans-
mission mode, the mput signal is mput to the CPU 1. In
response to this, the CPU 1 controls the transmission/
reception signal processing circuit unit 54 to set the incom-
ing wakeup mode. In this state, when the power source key
58 1s pressed by the operator to set a power-source OFF
state, the CPU 1 begins to monitor the incoming signal, and
the transmission/reception signal processing circuit unit 54
1s set 1n a standby state for an incoming signal from the RF
unit 55.

When the RF unit 55 receives an mmcoming signal, as
described above, the main power source 33 1s automatically
turned on to execute the processes of the subsequent trans-
mission mode (processes in the steps following step S6S5 in
FIG. 16). The recording medium unit 52 arranged in the
third embodiment may be a PC card or a flash memory.

In the third embodiment arranged as described above,
when the RF unit 35 1s incorporated in the electronic camera
31, an electronic camera which can independently perform
data communication using radio wave for a public telephone
network can be obtained.

FIG. 21 1s a block diagram showing an electronic camera
according to the fourth embodiment of the present invention.
The fourth embodiment has an arrangement which 1s basi-
cally the same as that of the first or second embodiment.
However, 1n the fourth embodiment, an audio signal pro-
cessor 60, a voice memory 61, a loudspeaker output unit 62,
a microphone 1nput unit 63, a voice line 1nput terminal 64,
a voice line output terminal 65, and the like are additionally
arranged. The electronic camera 1s designed such that not
only a video signal such as image data but also an audio
signal can be recorded and reproduced.

More specifically, the audio signal processor 60 for vari-
ous processing to an audio signal i1s connected to the
transmission/reception signal processing circuit unit 54 by
an audio signal line, and the voice memory 61 serving as a
work memory 1s also connected to the audio signal processor
60 by an audio signal line.

The microphone input unit 63 and the voice line input
terminal 64 serving as voice input units to which an external
audio signal 1s mput and the loudspeaker output unit 62 and
the voice line output terminal 65 serving as voice output
units which output an audio signal subjected to signal
processing by the audio signal processor 60.

To the audio signal processor 60, only an audio signal of
data signals including an audio signal transmitted from the
communication destination, received by the RF unit 55, and
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input to the transmission/reception signal processing circuit
unit 54 1s mput from the transmission/reception signal
processing circuit unit 54. Since the audio signal 1s an
encoded signal, the audio signal 1s decoded by the audio
signal processor 60, and the decoded audio signal 1s con-
verted into an analog signal. The audio signal (analog) is
output outside from the loudspeaker output unit 62 or the
voice line output terminal 635.

To the audio signal processor 60, an audio signal can be
directly input from the microphone mput unit 63 or the voice
line input terminal 64. Since the audio signal nput at this
time 15 an analog signal, the audio signal 1s subjected to
signal processing by the audio signal processor 60 to have a
form suitable for recording on the recording medium unit 52.

More specifically, the audio signal input to the audio
signal processor 60 1s converted 1nto a digital signal 1n the
audio signal processor 60 by the microphone input unit 63,
the voice line 1nput terminal 64, or the like to be coded. The
encoded audio signal 1s output to the transmission/reception
signal processing circuit unit 54 and output to the recording
medium unit 52 through the system bus 2 to be stored 1n the
recording medium unit 52.

In the audio signal processor 60, when processing of the
audio signal 1s performed, the voice memory 61 1s used as
a work memory, so that audio signal processing 1s efficiently
performed.

FIG. 27 1s a block diagram showing a modification of an
electronic camera according to the fourth embodiment, and
corresponds to FIG. 21. In this modification, as shown 1n
FIG. 27, a video signal output from the D/A converter 35 and
converted 1nto an analog signal 1s output to the video signal
output terminal 39 for outputting the signal to the external
display device and output to the liquid-crystal display unit
49 arranged 1nside the electronic camera 31. In this manner,
also 1n the liquid-crystal display unit 49 incorporated 1n the
clectronic camera 31B, a corresponding 1image can be dis-
played.

As the recording medium unit 52 has, as shown 1 FIG.
27, a card-shaped medium which can be detachably fixed to
the card socket 1s used. For example, a PC card, a
SmartMedia, a CompactFlash card, a MiniatureCard, or the
like 1s used.

In addition, as shown 1n FIG. 27, 1n place of the RF unit
55 1n FIG. 21, a transmission modulator 56 having a radio
communication modulation circuit for performing modula-
tion suitable for radio communication, a wired communica-
fion modulation circuit for performing modulation suitable
for wired communication, and a switching unit for perform-
ing a properly switching operation between the radio com-
munication modulation circuit and the wired communication
modulation circuit, so that communication using a public
telephone network 1s performed such that the radio commu-
nication and the wired communication are properly switched
to each other.

In the electronic camera 31 according to the fourth
embodiment, as shown 1n the plan view of the main part 1n
FIG. 22, a voice trigger key 66 serving as a voice recording
designation means 1s additionally arranged in the third
embodiment as the key input unit 7. The voice trigeer key 66
1s an operation key operated when recording, reproduction,
or the like of an audio signal 1s performed by the electronic
camera 31.

The operation of the electronic camera according to the
fourth embodiment will be described below with reference
to the flow charts 1n FIGS. 23 to 26. In the electronic camera
31 according to the fourth embodiment, in addition to a
“recording mode™, a “reproduction mode”, and a “transmis-




US 6,268,879 Bl

23

sion mode” which are generally used, a “television tele-
phone mode™ using an audio signal 1s set. When an operator
sequentially presses the MODE key 42 to select a desired
operation mode.

FIG. 23 1s a flow chart showing a detection sequence for
detecting an operation mode 1n the electronic camera.

In steps S71 to S74, operation modes are determined.
More specifically, an input signal from the MODE key 42
corresponding to an operation mode selected by the operator
with the MODE key 42.

In step S71, 1t 1s determined whether the recording mode
1s selected. If it 1s determined that the recording mode is
selected, the flow shifts to the sequence of the recording
mode. If the recording mode 1s not selected, the flow shifts
to the process 1n next step S72.

In step S72, 1t 1s determined whether the reproduction
mode 15 selected. If 1t 1s determined that the reproduction
mode 15 selected, the flow shifts to the sequence of the
reproduction mode. If the reproduction mode is selected, the
flow shifts to the process 1n next step S73.

In step S73, 1t 1s determined whether the transmission
mode 1s selected. If it 1s determined that the transmission
mode 1s selected, the flow shifts to the sequence of the data
transmission mode. If the transmission mode 1s selected, the
flow shifts to the process 1n next step S74.

In step S74, 1t 1s determined whether the television
telephone mode 1s selected.

If 1t 1s determined that the television telephone mode 1s
selected, the flow shifts to the television telephone mode. It
the television telephone mode 1s not selected, it 1s deter-
mined that the MODE key 42 1s not operated, and the flow
returns to the initial state of the operation mode determina-
fion sequence. The processes 1n the steps following step S71
are repeated until any operation mode 1s selected by the
operator.

FIG. 24 1s a flow chart of the data transmission mode in
the electronic camera.

In step S75, the CPU 1 monitors the RF unit 55 to check
whether the RF unit 35 receives an incoming signal, 1.€., a
character string signal such as “RING” or “CALL” from the
transmission/reception signal processing circuit unit 54. In
this case, if the incoming signal 1s detected, the flow shifts
to the second data transmission mode (as in the flow chart in
FIG. 16). If the incoming signal is not detected, the flow
shifts to the process in next step S76.

In step S76, detection of an input signal from the character
selection key 44 1s performed. If the character selection key
44 is operated by the operator (telephone number input
operation i1s performed), and the input signal from the
character selection key 44 1s detected, the flow shifts to the
second data transmission mode (see FIG. 16). If the input
signal from the character selection key 44 1s not detected,
1.€., 1f the character selection key 44 1s not operated, the flow
shifts to the process 1n next step S77.

In step S77, detection of an 1nput signal from the function
key 41 1s performed. In this case, if the function key 41 1s
operated by the operator, and the input signal from the
function key 41 is detected, the flow shifts to a charging
information display mode (see the explanation in FIG. 10).

In step S77 described above, 1f the mput signal from the
function key 41 1s not detected, 1.e., if the function key 41
1s not operated, the flow returns to the process 1n step S71
(symbol D in FIG. 23) described above, the subsequent
processes are repeated.

Upon completion of the charging information display
mode, the flow shifts to next step S78. In step S78, it 1s
checked whether the function key 41 1s operated again. If an
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input signal from the function key 41 1s detected, the tlow
shifts to the password setting mode (see explanation in
FIGS. 14 and 15). Upon completion of the password setting,
mode, the flow returns to the process 1n step S71 described
above (symbol D in FIG. 23), the subsequent processes are
repeated.

If the input signal from the function key 41 1s not detected,
the flow instantaneously returns to the process in step S71
described above (symbol D in FIG. 23), and the subsequent
processes are repeated.

FIG. 25 1s a flow chart of the recording mode 1n the
electronic camera.

In step S81, the CPU 1 performs detection of an input
signal from the video trigger key 40. If the 1nput signal from
the video trigger key 40 1s detected, it 1s determined that the
video trigger key 40 1s operated by an operator, and the flow
shifts to the process in step S85. After a recording operation
of a video signal (still image) is performed in step S85, the
flow returns to step S71 described above (symbol D in FIG.
23), and the subsequent processes are repeated.

In step S81 described above, if the mnput signal from the
video trigger key 40 1s not detected, it 1s determined that the
video trigger key 40 1s not operated by the operator, and the
flow shifts to the process 1n next step S82.

In step S82, the CPU 1 performs detection of an input
signal from the voice trigger key 66. If the mput signal from
the voice trigger key 66 1s detected, 1t 1s determined that the
voice trigger key 66 1s operated by the operator, and the flow
shifts to the process 1n next step S86.

In step S86, a sound collecting operation for an audio
signal 1s started. The CPU 1 receives an input signal from the
voice trigger key 66 to transmit a sound correction instruc-
fion to the transmission/reception signal processing circuit
unit 54. In response to this, the transmission/reception signal
processing circuit unit 54 controls the audio signal processor
60 to perform a sound collecting operation with the micro-
phone mput unit 63 or the voice line mput terminal 64. The
collected audio signal 1s mnput to the audio signal processor
60. The audio signal processor 60, as described above,
converts the mput audio signal into a digital signal and
encodes the audio signal. The encoded audio signal (digital)
1s output to the transmission/reception signal processing
circuit unit 54 and output to the CPU 1 through the
transmission/reception signal processing circuit unit 54. In
addition, the CPU 1 outputs the audio signal to the RAM 4
through the system bus 2 to temporarily stores the audio
signal in the RAM 4.

In this sound collecting operation, the CPU 1 monitors the
input signal from the voice trigger key 66 (step S87). The
following of the mput signal from the voice trigger key 66
in step S82 described above 1s continued until the voice
trigger key 66 1s operated again to detect an mput signal or
until a predetermined period of time has elapsed (step S88
in which time out is determined).

When the input signal from the voice trigger key 66 1n
step S87 1s detected, the sound collecting operation 1s ended,
and the flow shifts to next step S89. The nput signal from
the voice trigger key 66 1s not detected 1n step S87 described
above, and the flow shifts to step S88. If the predetermined
period of time has elapsed to detect time out, the sound
collecting operation 1s ended, and the flow similarly shifts to
next step S89.

In step S89, the CPU 1 reads an audio signal (digital)
temporarily stored in the RAM 4 during the sound collecting
operation, outputs the audio signal to the recording medium
unit 52 through the system bus 2, and writes the audio data
as an audio data file. The flow returns to the process in step
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S71 described above (symbol D in FIG. 23), and the
subsequent processes are repeated.

If the 1input signal from the voice trigger key 66 1s detected
in step S82 described above, it 1s determined that the voice

trigger key 66 1s not operated, and the flow shifts to next step
S83.

In step S83, the CPU 1 detects an input signal from the
function key 41. If the input signal from the function key 41
1s detected, the flow shifts to the process 1in next step S84. It
the mput signal from the function key 41 1s not detected, the
flow returns to the process in step S71 described above
(symbol D in FIG. 23), and the subsequent processes are
repeated.

In step S84, the operator can set voice time out time. The
voice time out time 1s set by using the character selection
key 44 and the ENTER key 43. The setting procedure 1s the
same as that of the telephone number input operation
described above (see FIG. 10 and FIG. 11).

Upon completion of the setting of the voice time out time,
the flow returns to the process 1n step S71 described above
(symbol D in FIG. 23), and the subsequent processes are
repeated.

By the time set in this case, time out of the sound
collecting operation in step S88 described above 1s deter-
mined. In addition, the time out time setting time 1s also used
in an audio data transmission operation 1n execution of a
television telephone mode (see step S97 to step S104 in FIG.
26).

FIG. 26 1s a flow chart of a television telephone mode of
the electronic camera.

In step S90, the CPU 1 monitors an input signal from the
character selection key 44. If the input signal from the
character selection key 44 1s detected, the flow shifts to the
process 1n next step S93. In step S935, an mmcoming signal
from the RF unit 55 1s monitored. If the incoming signal 1s
not detected, the tflow returns to the process 1n step S74
described above (symbol E in FIG. 23), and the subsequent
processes are repeated. If the incoming signal 1s detected, it
1s determined that a call 1s made, and the flow shifts to the
process 1n step S96.

In step S90 described above, an mnput signal from the
character selection key 44 1s detected, and the character
selection key 44 1s operated by the operator. If it 1s deter-
mined that a telephone number input operation 1s performed,
the flow shifts to next step S9I1.

In step S91, the operator performs the telephone number
input operation with the character selection key 44 and the
ENTER key 43. Subsequently, 1in next step S92, the video
trigger key 40 1s pressed. In this manner, the 1nput telephone
number and an outgoing instruction are transmitted to the
CPU 1.

In response to this, the CPU 1 performs password check
in step S93. As a result of the password check, 1f a password
inherent in the SIM 9 coincides with a password which 1s set
and registered 1n the electronic camera 31 1n advance, the
flow shifts to next step S94. If both the passwords coincide
with each other, the flow returns to the process in step S71
described above (symbol D in FIG. 23), and the subsequent
processes are repeated.

In step S94, the CPU 1 transmits the telephone number
information and the outgoing instruction input in step S92
described above to the transmission/reception signal pro-
cessing circult unit 54. In this manner, the transmission/
reception signal processing circuit unit 54 controls the RF
unit 35 to perform an outgoing operation. The flow shifts to
the process 1n next step S96.

In step S96, 1t 1s determined whether connection to a
communication destination 1s succeeded. If a character
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string signal such as “fail” 1s transmitted from the
transmission/reception signal processing circuit unit 54 to
the CPU 1, the CPU 1 determines that connection to the
communication destination fails, the flow shifts to the pro-
cess 1n step S71 described above (symbol D in FIG. 23), and
the subsequent sequence 1s repeated.

In step S96 described above, when a character string
sienal such as “connect” 1s transmitted from the
transmission/reception signal processing circuit unit 54 to
the CPU 1, the CPU 1 determines that the connection to the
communication destination 1s succeeded, and the flow shifts
to the process 1n next step S97. In step S97, data transmis-
sion of an audio signal between the device and the commu-
nication destination becomes possible (speech communica-
tion state), and an audio data transmission operation is
performed.

The audio data transmission operation performed at this
fime represents a speech communication state 1n a general
telephone set, 1.€., an operation of converting audio infor-
mation obtained in conversation with the communication
destination 1nto an electric audio signal to transmit the audio
signal.

More specifically, an encoded audio signal transmitted
from the communication destination through the telephone
circuit 1s received by the RF umit 55, mput to the
transmission/reception signal processing circuit unit 54, and
then input to the audio signal processor 60. In the audio
signal processor 60, the audio signal 1s decoded and sub-
jected to a conversion process 1nto an analog signal, and the
resultant signal 1s output outside from the loudspeaker
output unit 62 or the voice line output terminal 65.

At the same time, an audio signal (analog) input from the
microphone mnput unit 63 or the voice line 1nput terminal 64
1s converted 1nto a digital signal and encoded in the audio
signal processor 60. The resultant signal i1s output to the
transmission/reception signal processing circuit unit 54 and
transmitted to the communication destination by the RF unit
55.

In an audio data transmission (speech communication)
state 1 step S97, object images continuously focused by the
photographing optical system 8 are converted into video
signals (digital) through the CCD 32, the process processor
33, and the A/D converter 34, and the video signal are
sequentially stored 1n the frame memory 36. At the same
time, the video signals stored in the frame memory 36 are
repetitively read by the D/A converter 35, converted into
analog signals (video signals), and sequentially output from
the video signal output terminal 39 to the external display
device. The output form of the video signals at this time 1s
a through image output 1in which video signals are
sequentially, continuously reproduced.

In the audio data transmission (speech communication)

state described above, input signals from the video trigger
key 40, the voice trigger key 66, and the MODE key 42 are

monitored by the CPU 1 (steps S98, S100, and S105).

Therefore, when an operator operates the video trigger
key 40 in the audio data transmission (speech
communication) operation, the flow shifts to the process in
step S99, and a data transmission operation of a video signal
1s 1nterrupted.

More specifically, 1f the CPU 1 detects an input signal
from the video trigger key 40 in step S98 described above,
audio data transmission and image reproduction from the
video signal output terminal 39 are suspended. At the same
time, of the video signals stored in the frame memory 36, a
predetermined video signal (still image) obtained when the
video trigger key 40 1s operated 1s output to the companding
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circuit unit 38 through the video bus 51. The video signal 1s
subjected to the compressing process by the companding
circuit unit 38 and output to the transmission/reception
signal processing circuit unit 54 through the system bus 2.
The transmission/reception signal processing circuit unit 54
controls the RF unit 55 to transmit the predetermined video
signal to the communication destination. Upon completion
of data transmission of the video signal, the flow shifts to the
process 1n step S97 described above, and the suspended
audio data transmission operation and 1mage reproduction
from the video signal output terminal 39 are restarted.

When the operator operates the voice trigger key 66
without operating the video trigger key 40 1n the audio data
transmission (speech communication) operation in step S97
described above, the flow shifts to the process in next step
In step S101, the CPU 1 controls the transmission/reception
signal processing circuit unit 54 to start a sound collection
operation of voice of speech communication. More
specifically, encoded audio signals received by the RF unit
55 and output from the communication destination are
output to the CPU 1 through the transmission/reception
signal processing circuit unit 54 and the system bus 2. The
CPU 1 sequentially stores the audio signals in the RAM 4.
At the same time, audio signals input from the microphone
input unit 63 or the voice line input terminal 64 1s also output
to the CPU 1 through the audio signal processor 60, the
transmission/reception signal processing circuit unit 54, and
the system bus 2. The CPU 1 sequentially stores the audio
signals 1n the RAM 4.

Even in the sound collection operation, the CPU 1 con-
tinuously monitors the input signal from the voice trigger
key 66 and monitors an elapsed time of the sound collection
operation (steps S102 and S103).

Therefore, when the voice trigger key 66 1s operated by
the operator 1n the sound collection operation, or the set
predetermined time has elapsed (time out is determined), the
flow shifts to the process 1n next step S104.

In this case, as the predetermined time for determining,
time out, the time out time set by the operator in step S84
(see FIG. 25) described above 1s used.

In step S104, the CPU 1 reads the coded audio signal
stored 1n the RAM 4 and records the audio signal as an audio
data file 1n the recording medium unit 52. The flow returns
to the process 1n step S97 described above, and the subse-
quent processes, 1.€., the audio data transmission operation
are repeated.

In addition, when the operator does not operates the video
trigger key 40 and the voice trigger key 66 1n the audio data
transmission (speech communication) operation in step S97
described above, an 1nput signal from the MODE key 42 1s
monitored 1n step S103. If the input signal from the MODE
key 42 1s not detected by the CPU 1, the flow shifts to the
process 1n step S106. In step S106, the CPU 1 monitors the
transmission/reception signal processing circuit unit 54 to
check whether the transmission/reception signal processing
circuit unit 54 receives a circuit disconnection signal, €.g., a
character string signal such as “NO CARRIER” from the
communication destination.

If the circuit disconnection signal 1s detected, 1.e., 1f the
RF unit 55 receives the circuit disconnection signal from the
communication destination, and the signal 1s transmitted to
the CPU 1 through the transmission/reception signal pro-
cessing circuit unit 54, the flow shifts to next step S108. It
the CPU 1 does not detect the circuit disconnection signal,
the tlow returns to the process in step 97 described above,
and the subsequent processes are repeated.

If the mput signal from the MODE key 42 1s detected in
step S105 described above, the flow shifts to the process in
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step S107. The CPU 1 controls the transmission/reception
signal processing circuit unit 54 to perform a circuit discon-
nection operation, and the flow shifts to next step In step
S108, charging information or the like related to the rate of

the latest communication 1s acquired from a circuit network,
and detailed information such as date information, use time
information, destination telephone number mnformation, or
charging information (rate information) is formed on the
basis of the acquired charging information or the like. The
detailed information is recorded on the SIM 9 (step S109).
The detailed information 1s displayed on the display unit 8
(step S110), the flow returns to the process in step S71
described above (symbol D in FIG. 23), and the subsequent
processes are repeated.

As described above, 1f a circuit disconnection signal from
a communication destination 1s detected 1n step S106, after
the processes 1n step S108 to S110 are performed, the
processes 1n the steps following step S71 described above
are repeated. At this time, if an operator does not operate the
MODE key 42, the operation mode 1s not changed. For this
reason, the television telephone mode 1s set again.
Therefore, a standby state for an input signal from the
character selection key 44 operated by the operator or an
incoming signal 1s set.

As described above, according to the fourth embodiment,
when a function of processing audio data 1s further added,
not only image data but also audio data can be easily
data-transmitted.

INDUSTRIAL APPLICABILITY

According to the information communication apparatus
of the present invention, after data communication 1S per-
formed by a card-shaped communication device fixed to a
fixing unit or another information communication device
connected to a serital communication means, circuit use
information such as charging information related to a rate
and telephone number information 1s acquired, and the
circuit use mformation 1s written in a card-shaped medium.
For this reason, there can be provided an information
communication apparatus 1n which, by operating an opera-
tion key for displaying the circuit use information at desired
time, the circuit use 1nformation can be read from the
card-shaped medium and displayed on a display means.

Therefore, according to the present invention, 1n an infor-
mation communication apparatus or the like, having a card-
shaped communication device fixed thereto, for performing
communication such as data transmission by a communica-
fion means connected by a serial communication means,
there can be provided an information communication appa-
ratus which can easily perform communication such as data
transmission even if a public telephone network requiring an

SIM 1s used.

When an SIM 1s used, there can be provided a multi-
function mformation communication apparatus having a
function of assuring reliable security, a function of casily
acquiring circuit use i1nformation such as charging
information, a function of displaying the circuit use
information, and the like.

What 1s claimed 1s:

1. An 1mage and sound communication apparatus com-
prising:

image-pickup means for converting an optical picture

focused by a photographic optical system into an
clectric video signal and for outputting the electric
video signal;

communication means for performing data communica-

tion using a public telephone network;
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a transmission/reception signal processing circuit unit for
processing the video signal 1nto a signal having a
suitable form so that the video signal 1s transmitted by
saidd communication means, and for processing the
signal received by said communication means 1nto a
signal having a form suitable for recording or repro-
duction;

volice output means for outputting an audio signal;
voice mput means for inputting an audio signal;

an audio signal processor, controlled by said transmission/
reception signal processing circuit unit, for processing
an audio signal stored 1n storage means or an audio
signal received by said communication means 1nto a
signal having a form suitable for outputting from said
audio output means, and for processing the audio signal
input by said voice 1nput means or the audio signal
received by said communication means into a signal
having a form suitable for recording;

storage means for storing the video signal obtained by
said 1mage-pickup means and the audio signal pro-
cessed by said audio signal processor;

operation means for causing said 1image and voice com-
munication apparatus to execute various processes;

display means for displaying contents and results of the
operation performed by said operation means; and

a loading unit for inserting a card-shaped medium 1n
which line subscriber information 1s stored;

whereby transmission of 1mage data and audio data 1s
performed by said communication means;

wherein after data communication 1s performed by said
card-shaped communication device fixed to said fixing
unit, circuit use mnformation 1s acquired and 1s written
in said card-shaped medium, and after this writing, the
contents of the operation caused by said operation
means can be determined.

2. An 1image and voice communication apparatus accord-
ing to claim 1, further comprising serial communication
means for performing serial transmission between said serial
communication means and another information device,
characterized in that data transmission of image data and

audio data 1s performed by said communication means or
another imformation communication device connected to
said serial communication means.

3. An image and voice communication apparatus accord-
ing to claim 1, characterized in that said storage means 1s
detachable from said image and voice communication appa-
ratus.

4. An 1mage communication apparatus according to claim
1, characterized in that said storage means 1s incorporated 1n
sald 1mage and voice communication apparatus.

5. An 1mage and voice communication apparatus accord-
ing to claim 1, characterized by further comprising a voice
memory used as a work memory when signal processing 1s
performed by said audio signal processor.

6. An 1mage and voice communication apparatus accord-
ing to claim 1, characterized in that said operation means
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includes an operation key for setting a television telephone
mode 1n which data transmission of image data and audio
data 1s performed, and, when the television telephone mode
1s set by said operation key, data transmission of 1mage data
and audio data 1s performed.

7. An 1image and voice communication apparatus accord-
ing to claim 1, characterized in that said operation means
includes an operation key for performing a data transmaission
operation of the image data even i1n a data transmission
operation of the audio data.

8. An 1image and voice communication apparatus accord-
ing to claim 1, characterized in that said operation means
includes a video recording designation key, a video signal of
a still image 1s stored 1n said storage means when said video
recording designation key i1s operated 1in an operation 1n a
recording mode, and the video signal 1s transmitted when
said video recording designation key 1s operated 1n execu-
fion of data communication of the audio signal 1n an
operation 1n a television telephone mode.

9. An 1mage and voice communication apparatus accord-
ing to claim 1, characterized in that said operation means
includes a voice recording designation key, an audio signal
input from said voice mnput means 1s stored 1n said storage
means when said voice recording designation key 1s oper-
ated 1n an operation 1n a recording mode, and a transmission/
reception audio signal used 1n speech communication 1is
stored 1n said storage means when said voice recording
designation key 1s operated 1n execution of data communi-
cation of the audio signal 1n an operation in a television
telephone mode.

10. An 1mage and voice communication apparatus accord-
ing to claim 1, characterized 1n that the circuit use informa-
tion 1ncludes at least charging information related to a rate
and telephone number 1information.

11. An 1image and voice communication apparatus accord-
ing to claim 1, characterized in that said operation means

includes an operation key for displaying the circuit use
information, and, by operating said operation key, the circuit
use 1mformation 1s read from said card-shaped medium and
displayed on said display means.

12. An 1image and voice communication apparatus accord-
ing to claim 1, characterized in that said operation means
includes an operation key for setting and inputting a pass-
word such that a character string corresponding to a pass-
word 1nherent 1n said card-shaped medium can be registered.

13. An 1image and voice communication apparatus accord-
ing to claim 12, characterized 1n that, when said card-shaped
medium loaded on said loading unit to perform data com-
munication using a public telephone network, inherent pass-
word 1nformation set for said card-shaped medium and
password information set and registered for said image and
volce communication apparatus by said operation key in
advance are read, and password check 1s performed with
respect to both the pieces of password information.
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